VL position 34 is a key determinant for the engineering of stable antibodies with fast dissociation rates.
Predictive engineering of antibodies exhibiting fast kinetic properties could provide reagents for biotechnological applications such as continuous monitoring of compounds or affinity chromatography. Based on covariance analysis of murine germline antibody variable domains, we selected position L34 (Kabat numbering) for mutational studies. This position is located at the VL/VH interface, at the base of the paratope but with limited antigen contacts, thus making it an attractive position for mild alterations of antigen binding properties. We introduced a serine at position L34 in two different antibodies: Fab (fragment antigen binding) 57P (Asn34Ser) and scFv (single chain fragment variable) 1F4 (Gln34Ser), that recognize peptides derived from the coat protein of tobacco mosaic virus and the oncoprotein E6, respectively. Both mutated antibodies exhibited similar properties: (i) expression levels of active fragments in Escherichia coli were markedly improved; (ii) thermostability was enhanced; and (iii) dissociation rate parameters (k(off)) were increased by 2- and at least 57-fold for scFv1F4 and Fab57P, respectively, while their association rate parameters (k(on)) remained unchanged. The L34 Ala and Thr mutants of both antibody fragments did not possess these properties. This first demontration of similar effects observed in two antibodies with different specificities may open the way to the predictive design of molecules with enhanced stability and fast dissociation rates.